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ABSTRACT 

This paper gives overview of development of system 
to detect & grade the cataract based on image 
processing.Cataract is when lens gets cloudy. It is 
leading cause of blindness worldwide. It causes a 
blurred and foggy vision. Catarct can lead to partial or 
complete loss of eyesight. A protein layer is 
developed gradually and the lens becomes cloudy 
over a long period of time which reduces vision and 
leads to blindness. Early treatment can lessen the 
difficulties faced by cataract. Early stage of cataract is 
not detected by manual method then it will cause 
problem. Accurate diagnosis and timely treatment of 
nuclear cataract is essential to prevent vision loss. 
Severity of cataract is given by grading system. 
Cataract is classified into three types based on the 
area of protein deposition named as nuclear cataract, 
cortical cataract, posterior sub capsular cataract. With 
the development of image processing techniques, 
efforts have been put in the development of automatic 
systems to improve grading objectivity. 
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INTRODUCTION 

CATARACT is a loss of the normal transparency of 
human lens due to opacity. The lens is formed by of 
water and protein. A cataract is formed when the 
protein clumps together. It clouds the lens which 
reduces the light and produces blurry vision. The 
leading cause of visual loss is Age-related cataract. 
The age-related cataract can be classified into three 
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types according to the location of opacity in the lens 
as nuclear cataract, cortical cataract and post sub- 
capsular cataract. Nuclear cataract as the name 
suggests develops on the nucleus of the lens. It is 
normally caused in aged people. Cortical cataract 
develops in the cortex of the lens which surrounds the 
lens. At the back of lens Posterior sub-capsular 
cataract develops. Nuclear cataract is the most 
common of all cataract types. Clinically, 
ophthalmologists evaluated the degree of cataract by 
comparing the picture observed through camera with 
a series of standard photographs, which is termed as 
clinical grading such as Lens Opacities Classification 
System III (LOCSIII). 

LITERATURE SURVEY 

Mahmoud Mahlouji and Ali Noruzi 
[2012][l]represented a human iris recognition system 
in unconstrained environments in which an effective 
method is proposed for localization of iris inner and 
outer boundaries. For iris recognition following steps 
are used: 

1.1. Image acquisition: in this stage, a photo is taken 
from iris. 

1.2. Pre-processing: involving edge detection, 
contrast adjustment and multiplier. 

1.3. Segmentation: including localization of iris inner 
and outer boundaries and localization of 
boundary between iris and eyelids. 
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1.4. Normalization: involving transformation from 
polar to Cartesian coordinates and normalization 
of iris image. 

1.5. Feature extraction: including noise removal from 
iris image and generating iris code. 

1.6. Classification and matching: involving 

comparing and matching of iris code with the 
codes already saved in database. For Iris inner 
boundary localization intensity is very different 
in pupil ary inner and outer parts, and pupil is 
darker compared with iris, the use of Canny edge 
detection in pre-processing stage results in 
determining points in iris pupil boundary.After 
determining edge points, by the use of circular 
Hough Transform, the centre and radius of iris 
circle are obtained . For iris outer boundary 
localization edge detection algorithms used. 
Which are able to detect outer iris edges identify 
those points as edge.It gives effective method to 
recognize iris boundaries by performing Canny 
edge detection and Hough transform. 

Naveen Singh 1, Dilip Gandhi2, Krishna Pal 
Singh[2011] [2]represented iris recognition system 
using a canny edge detection and a circular hough 
transform .The eye detection step of proposed method 
firstly detects possible eye centre by the circular 
Hough transform. Then it extracts histogram of 
gradient from rectangular window centred at each eye 
centre. Here image acquisition is done by CCD 
camera, the resolution is set to 640x480, the type of 
the image to jpeg, and the mode to white and black for 
greater details. The image transferred RGB to gray 
level and from eight-bit to double precision. Before 
performing iris pattern matching, the boundaries of 
the iris should be located. We then use the Canny 
operator with the default threshold value given by 
Matlab, to obtain the gradient image. We apply a 
Circular summation which consists of summing the 
intensities over all circles, by using three nested loops 
to pass over all possible radii and centre coordinates. 
The circle with the biggest radius and highest 
summation corresponds to the outer boundary. After 
detecting the outer boundary, we test the intensity of 
pixels within the iris. Each image applied to the Haar 
wavelet as the combination of six matrices: cD4 h and 
cD5h,cD4v and cD5v,cD4dand cD5. All these 
matrices are combined to build one single vector 
characterizing the iris patterns. This vector is called 
the feature vector. It is very important to represent the 
obtained vector in a binary code because it is easier to 
find the difference between two binary code-words 


than between two number vectors. Test of statistical 
independence enables the comparison of two iris 
patterns. 

Yasutaka Ito, Wataru Ohyama, Tetsushi 
Wakabayashi, Fumitaka Kimura [2012] [3] 
represented Detection of Eyes by Circular Hough 
Transform and Histogram of Gradient. The eye 
detection step of proposed method firstly detects 
possible eye centre by the circular Hough transform. 
Then it extracts histogram of gradient from 
rectangular window centred at each eye centre. The 
first is two dimensional Hough transformation for 
detecting circle of unknown radius. The circular 
Hough transform first generates two dimensional 
parameter space (xc; yc) using the gradient of gray 
scale. The circle with unknown radius can be detected 
more efficiently. The evaluation of likelihood of eye 
using histogram of gradient and Support Vector 
Machine (SVM). Gradient g of gray scale f is given 
by 

g = (fx; fy) 

where fx; fy is partial derivative of f regarding x and y 
respectively. 

Circular Hough transform first detects only the centre 
of the circle with unknown radius on two-dimensional 
parameter space (xc; yc). gradient is calculated from 
the facial image by Sobel filter, and draws a line 
segment to gradient direction from each edge point in 
the images. Drawing the line segment to gradient 
direction generates projection of Hough space (xc; yc; 
r) to its marginal space (xc; yc). The circle with 
higher contrast such as iris in white part of the eye 
contributes more in locating the centre by voting the 
gradient strength of starting point. The circular 
transform is smoothed by moving average filter of 
size 3 _ 3. The possible eyes are detected at each local 
maximum that is greater than a predefined threshold. 
The circular transform is smoothed by moving 
average filter of size 3 _ 3. The possible eyes are 
detected at each local maximum that is greater than a 
predefined threshold. To evaluate the effectiveness of 
the proposed method, evaluation experiments are 
performed using the image of the FERET database. 
The images used in the experiment are a gray scale 
image containing a face in frontal view with no 
occlusion. The image size is 512 _ 768 pixels, and the 
faces have high degree of variability in scale, location, 
slant and expressions and appearances such as 
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smiling, closing eyes and wearing glasses. The 
normalized feature vector is used to evaluate the 
likelihood of eye by SVM. possible eye detection by 
circular Hough transformation and likelihood 
evaluation by SVM using histogram of gradient is 
more accurate and effective than the other methods. 
Amol B. Jagadale and D. V. Jadhav 
[2016][4]represented Early Detection and 
Categorization of Cataract using Slit-Lamp Images by 
Hough Circular Transform. 

The shape of pupil is circular, Hough transformed can 
be used to detect the same and eliminate the iris. This 
represents two methods. First development of pupil 
detection algorithm using hough circle detection 
transform The Hough transform is operated on resized 
image with Matlab function imfindcircles This 
algorithm returns possible centres coordinates for 
detected circles and their radius. If the circles are 
more than one, by adjusting Input parameters in 
Hough transform single circle can be obtained. This 
circle covers maximum pupil area and its centre is at 
pupil centre. By using viscircle function, the over 
lapping circle on pupil region & development of pupil 
detection algorithm is using region properties. The 
part pupil region is cropped and maximum and 
minimum intensity values are found. The region 
colour based (Intensity Values) separation command 
from Matlab is used to separate iris and pupil. 

Shashwat Pathak and Basant Kumar [2016] [5] 
represented a Robust Automated Cataract Detection 
Algorithm Using Diagnostic Opinion Based 
Parameter Thresholding for Telemedicine Application 
This application uses image processing technique. 
Firstly patient should visit a primary eye screening 
centre or they can access the system over a mobile 
computing device. The cataract screening facility is 
available by registering on a mobile app. By the 
technician or a patient the image will be uploaded. 
These images with patient information will be sent to 
the server. System will generate report. Then it will be 
sent to the patient and for secondary opinion to an eye 
expert. Eye expert will give final decision. By reading 
texture information from circular pupil it detects 
presence of cataract. It is not applicable in case of 
child subjects, also child subjects suffering from 
coloboma, child subjects who have non circular 
pupils. 


CONCLUSION 

For cataract detection pupil detection is necessary. For 
the detection of pupil Circular Hough Transform is 
effective method. 

A Robust Automated Cataract Detection Algorithm 
Using Diagnostic Opinion Based Parameter 
Thresholding for Telemedicine Application only 
adults can check the cataract. This limitation can be 
avoided in proposed system 
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